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预浸镍工艺配方。选择含有还原剂的预镀液 B，其工艺为：硫酸镍 13 g/L，次磷酸钠 30 g/L，
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Abstract 
Aluminum and its alloy with small densities, high strength, and easily processing property, 
are a kind of common materials. But because of the low hardness and poor abrasion resistance, 
they are only suitable for using in certain areas. Electroless nickel coating has a well uniformity 
and stability, high hardness, corrosion resistance property, and good surface finish. Therefore, 
electroless nickel plating on aluminum and its alloy can obviously improve the surface hardness, 
wear resistance, and corrosion resistance. The traditional aluminum alloy electroless nickel 
plating process all experience a zinc immersion pretreatment technology. The high reactivity of 
zinc affects the corrosion resistance of subsequent coatings. After zinc immersion pretreatment, 
the substrate usually directly immerges into acidic electroless nickel plating, and the dissolution 
of zinc will poison the nickel plating bath. So looking for a new kind of pre-coating becomes one 
of the key points of widespread use of nickel plating on aluminum and its alloys. 
This paper developed a new process of lead and cadmium free electroless nickel plating, and 
a novel nickel pre-plating pretreatment technology on aluminum alloy. We study the surface 
morphology, structure, hardness and composition of aluminum alloy surface after pre-plating 
processes and electroless nickel plating. We also explore the application of this technology, e.g., 
on the carburetor. The main research contents and results are as follows: 
1. Exploration of nickel pre-plating process on aluminum alloy 
From scanning electron microscope (SEM) pictures of pre-coating after nickel pre-plating, 
we chose nickel pre-plating bath B containing reductant as the pretreatment process, its craft is: 
nickel sulfate 13 g/L, sodium hypophosphite 30 g/L, sodium citrate 40 g/L, ammonium chloride 
30 g/L, pH=9.0~9.0, and the temperature of 40 ℃. After twice nickel pre-plating and acidic 
nickel plating, qualified nickel coating can be obtained with good adhesion strength. The plated 
work pieces were not blistering and decrustation even baking at 220 ℃ for 1 h and cold snap.  
2. Research of lead and cadmium free electroless nickel plating process and coating  
Based on the basic electroless nickel plating bath, we added different metal cations as 
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electroless nickel plating process. The composition, structure, morphology and electrochemical 
corrosion resistance were revealed. 
3. Application of the research process on the oil needle of carburetor 
The new process of lead and cadmium free electroless nickel plating, and the novel nickel 
pre-plating pretreatment technology were used on the oil needle of carburetor. The coating in the 
oil needle has a good adhesive force, and the average surface hardness is 621 HV, significantly 
higher than the anodic oxidation film on aluminum, The coating surface has no pinhole, satisfied 
the requirement of the existing oil needle. 
Keywords: Electroless nickel plating; aluminum alloys; preliminary nickel plating; 
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层硬度高（可达 HV 700），耐碱性腐蚀和耐磨性能优越。 
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